The objective of this study was to compare two alkaloids (antioquine and tetrandrine) with verapamil; knowing that the smooth muscle respond to KCl and relationships with calcium. The effects of antioquine and tetrandrine, was studied in adults Wistar rat with modified methods used in the determination of aorta contractility and compared with verapamil effect in the same assays. The analysis of the effect of a drug or extract on aortic reactivity included maximal relaxation or maximal contraction (Cmax) (Phase 1). In our results, verapamil induced a blockade of 98.7 ± 0.7% (n = 6) in presence of endothelium and 97.9 ± 4.3% in ausence of endothelium, both in phase 1 and in phase 2 of 47.4 ± 4.1% (n = 6) in aortas in the presence of endothelium and 61.8 ± 1.1% in ausence of endothelium; Tetrandrine assays showed a phase 1 blocking effect of 63.4 ± 5.5 and 47.7 ± 2.9% (with and without endothelium, respectively) and phase 2 of 43.5 ± 6.2 and 28.5 ± 5.7%, (with and without endothelium, respectively). Antioquine presents in phase 1 and phase 2, a blockade that is not significant from the point of view of calcium antagonism. We can conclude that tetrandrine block the movement of calcium from both intracellular and extracellular deposits, with the greatest effect when aortas are in the presence of endothelium.
INTRODUCTION
Antioquine (ANT) and Tetrandrine (TET), are bisbenzylisoquinoline alkaloids; TET was isolated from Chinese Stephania tetrandra S Moore (D'ocon et al. 1989 ), a traditional medicine herb, and ANT isolated from the Colombian plant, Pseudoxandra sclerocarpa Maas (Prieto et al. 2015) . JOSÉ L. MARTINEZ et al. The cardiovascular pharmacological effects and the mechanism of action of this compound were reviewed. According to important studies, TET ( Figure 1 ) exhibits antiarrhythmic action in several experimental arrhythmic models (Cheng and Qian 1989, Qian et al. 1983) ; antihypertensive effect (Fang and Jiang 1986a) , in spontaneously hypertensive rats, renal hypertensive rats and in Doca-salt hypertensive rats (Fang and Jiang, 1986a) , The antihypertensive effects of TET have been demonstrated in both experimental hypertensive animals and in patients (Huang et al. 2016) . Recent studies showed that in addition to its calcium antagonistic effect, TET interacts with M receptors. Modulation by M receptor is one of the pharmacological mechanisms of the cardiovascular effects of TET. In addition, it has been demonstrated that TET is a calcium antagonist (D'ocon et al. 1989, Fang and Jiang 1986b) ; not being a selective calcium channel blocker in vascular smooth muscle (Kwan et al. 1992) . The mechanism of action of TET has been extensively explored, for instance, TET could inhibit both T and L type calcium channels currents in ventricular cells (Liu et al. 1992 ANT ( Figure 2 ) was also studied as a calcium antagonist (Prieto et al. 2015) . In aorta, the mechanisms involved in contractions following receptor by Ca 2+ -mobilization agonist follow at three major components: Ca 2+ influx, intracelular Ca 2+ release and an increase in Ca 2+ sensitivity of the contractile elements (Karaki et al. 1997) .
In this work, knowing that the smooth muscle respond to KCl (K + ) with an early rapid phasic contraction followed by a more slowly developing, but with a sustained tonic contraction (Högestätt and Anderson 1984, Marriott 1989) , the effects of ANT, TET and verapamil, (the latter was known as a calcium antagonist) was performed and compared in isolated aortic ring of rats. The study was conducted in the depolarization with K + at 70 mM, and is dependent of intra and extracellular calcium (Karaki et al. 1997) .
MATERIALS AND METHODS

GENERAL
Reagents for measuring aorta contractibility and isometric tensions: NaCl, KCl, NaHCO 3 , KH 2 PO 4 , MgCl 2 , CaCl 2 , glucose and EDTA were purchased form Sigma (USA). For testing the integrity of the epithelium, acetylcholine and phenylephrine were used (both were purchased from Sigma Aldrich Co. (USA).
ANIMALS
Adults Wistar rats of both sexes weighing 300 -450 g, (intact, n = 6), were used in this study in accordance with the Guide for the Care and Use of Laboratory Animals (1985) , NIH, Bethesda, USA 2011, and the University of Santiago of Chile Ethical Committee. Rats were allowed to water and food ad libitum, and placed in cage with controlled temperature (25 ± 1 °C) and with a dark-light cycle of 12/12 hours, starting at 8 a.m. level, considering the baseline as 100% relaxation (Vinet et al. 2012) . When the contraction is evaluated, drug or extract is added directly on aortic rings under basal tension by cumulative addition to obtain a concentration-response curve. Rings were repeatedly washed and allowed to equilibrate for an additional 30 min before testing the extracts. Subsequently, rings were precontracted with PE (0.1 μM) and once a stable contraction was achieved, cumulative concentration-response curves were obtained by a stepwise increase in the extract concentration.
DATA PROCESSING Data obtained from vascular reactivity studies were expressed as means ± SEM. Analysis of variance (ANOVA) followed by a Tukey test to evaluate the statistical significance of vascular reactivity results. All these analyses were carried out analysis by using the GB-STAT 3.0 program. Differences were considered significant with probability values less than 0.05.
RESULTS AND DISCUSSION
Smooth muscle responds to potassium chloride (K + ) with an early rapid-phase contraction followed by a more slowly developing, but sustained tonic contraction (Bolton 1979 , Rodger 1985 (Illanes et al. 1993 , Vinet et al. 2016 ) was used in the determination of aorta contractility as follows: the thoracic aorta was carefully excised and placed in a Petri dish containing Krebs-Henseleit modified buffer (in mM: NaCl 122; KCl 4.7; NaHCO 3 15.5; KH 2 PO 4 1.2; MgCl 2 1.2; CaCl 2 2.0; glucose 11.5; EDTA 0.026; pH 7.4) at room temperature. The aorta is then dissected, cleaned of connective tissue and divided into 5 mm rings segments. The rings are suspended between two L shaped stainless steel hooks and placed in a 20-30 mL organ chambers containing modified Krebs-Henseleit buffer, maintained at 37 °C and oxygenated continuously with a 95% O 2 -5% CO 2 gas.
ISOMETRIC TENSION MEASUREMENTS
Isometric tensions are measured using a force displacement transducer connected to a polygraph. The rings are allowed to equilibrate in the tissue bath for 60 min under an optimal resting tension of 1.5 g. Rings are progressively stretched at least three times with a depolarizing 70 mM KCl solution (in mM: NaCl 52; KCl 70.0; NaHCO 3 15.5; KH 2 PO 4 1.2; MgCl 2 1.2; CaCl 2 2.0; glucose 11.5; EDTA 0.026; pH 7.4) until the contractile response is maximal (optimal and reference tension). Aortic rings are repeatedly washed and allowed to re-equilibrate for an additional 30 min. The preparation is ready to evaluate relaxation or contraction activities.
ANALYSIS OF THE EFFECT OF A DRUG AND INTEGRITY OF THE ENDOTHELIUM
The analysis of the effect of a drug or extract on aortic reactivity (Martinez et al. 2017) included maximal relaxation or maximal contraction (Cmax) (Phase 1) (Martinez et al. 2013 ). Integrity of endothelium may be assessed by testing the relaxation produced by the addition of acetylcholine (1 µM (Karaki et al. 1997 , Al Otaibi 2014 , Albert and Large 2003 , Matthew et al. 2004 ).
In our results, verapamil induced a blockade of 98.7 ± 0.7% (n = 6) of phase 1 and in phase 2 of 47.4 ± 4.1% (n = 6) in aortas in the presence of endothelium; While in the absence of endothelium the percentages correspond to 97.9 ± 4.3 (Table  I) , and 61.8 ± 1.1% (Table II) , respectively, for phase 1 and 2, (n = 6 in both cases). From these results it is clear that Verapamil in our preparation produces complete phase 1 (Table I) blockade being independent of the presence of endothelium; Not so in phase 2 where there is a slightly significant difference dependent on endothelium.
TET assays showed a phase 1 blocking effect of 63.4 ± 5.5 and 47.7 ± 2.9% (with and without endothelium, respectively) and in phase 2 (Table  II) of 43.5 ± 6.2 and 28.5 ± 5.7%, respectively. In this case, the results would indicate no endothelium dependence and that calcium blockade would be of the same caliber for both phases (in all cases n = 6). ANT presents in phase 1 a blockade that is not significant to some extent with TET whereas in phase 2 the blockade does not have a significant difference, which would indicate that possibly its mechanism of action is different.
The search for new anti-hypertensive natural compounds is an interesting field of research. High blood pressure is a global problem causing thousands of deaths or permanent disabilities. TET, a bisbenzylisoquinoline (BBQ) alkaloid isolated from the Chinese plant Stephania tetrandra, has been characterized as a calcium antagonist of natural origin and a Ca 2+ voltage-dependent channel blocker (D'ocon et al. 1989 , Fang and Jiang 1986b , Kwan et al. 1992 . Also, ANT, BBQ isolated from the Colombian plant Pseudoxandra sclerocarpa, shows a similar effect to diltiazem (Prieto et al. 2015) . Experiments with rat thoracic aortas in vitro of Wistar rat were used in this study. After depolarized with KCl, a maximum contractioncalcium dependent occurs in two phases, assayed for TET and ANT, using verapamil as control. The resulting effects on phases 1 and 2 (Tables I and  II) : in phase 1 with endothelium, ANT showed a blockage of 43.6 ± 5.1% compared with verapamil and TET; 38.2 ± 3.7% for phase 1 in absence of endothelium. For phase 2 (Table II) , ANT reduces in 16 ± 4.4% in presence of endothelium and 9.1 ± 1.6% in absence of endothelium, both compared to verapamil and TET. We can conclude that these compounds block the movement of calcium from both intracellular Tetrandrine 63.4 ± 5.5 47.7 ± 2.9 6 TABLE II It shows the three compounds studied (tetrandrine, antioquine and verapamil) in rat aorta with (presence of endothelium) and without (absence of endothelium) in phase 2 of the contraction. The blocking effect of verapamil compared to tetrandrine in the presence of endotelium is similar (there is no significant difference) but it is significative in the absence of endothelium, but with a lower tetrandrine blockade. and extracellular deposits, with the greatest effect when aortas are in the presence of endothelium. The development of new anti hypertensive drugs using these compounds could become a reality if pursued further investigation.
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